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(54) Title of the Invention: 

Positive electrode active material and non-aqueous secondary battery using the same 

Abstract: 

Provided are a positive electrode active material and a non-aqueous secondary 
battery using the same. The positive electrode active material includes a positive electrode 
active material body and at least one of oxide particles and carbon particles with an average 
particle size of 1 micrometer or less attached to a surface of the positive electrode active 
material body. The mass of the oxide particles attached to the surface of the positive 
electrode active material body may be 0.001 to 2% of the mass of the positive electrode 
active material body. Therefore, the packing density of the active material in a positive 
electrode can be increased, and an impedance of the positive electrode can be lowered, 
thereby enhancing the discharge characteristics of the battery. 
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01 §@0|| CH& 0\SH2i a@ » S 01 2iCH ^SIS J3I633S2I flgOII 2|SK« OIS §11 

8I2U £1201 SilHU SSOI ifiS 3¥0]|fe #31 XIIS3ISWXI £1 2 AH [m&\ g Al IS S*! g XI XII 
25S2|2AH±H SEb/S S§ AH [ Hoi S Al gfl «! gXI fll5S/H^]S HIS8KH 3FAPI til&UU.i&W 

nis^iaoii chsioi mm m b?is s§i ^ss 4 2i°oi. 01 tisoii cnmoi ^££i 3i29§ 

#2SXIfe 61X1 SeLID.) 



01 m§>°i mmm=?^^\ aiis mxi xii3§i s mseroa ^ixhs sss n s^^oii 01 bsoi 

cr PI^^OKHIAH »^°| X|±|g 315! Oh EH CHI XI 32 011 2|SKM S0I8MI Bt9tt 4 21= 2 

OIHS ^§HS HI29£*II2&£I SSOII £16101 ^6HS 4 SI SUCK 
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s^2^g|hg sxn ¥*tai?i?i s°j aai ejxi^ig eaisj, ?ais sx^oiscsemxhi 

e 3= em ssmi aswi ^sim sxn ¥*rAigj a wsm w %^ mswmzi & MMmm eai 

*J\ ?Ah*j SX^OIS(SEM)0)I °J*J- ggEOIQ. 
*ES21 ¥£(HI CH*J" ^2°J £S 

10: bl^Ssn OI*lSXI(eiMOIS 0|7*SX|) 

11: g= 12: £R 

13: AHHfllOIEI 14: SA|g?l 

15: 2^5 16: §3X1 

I?: Sf^ElE 18: §g*|| 

19: 19 g MS 20: SF^E.W 



=* wsmm a di4=ssn?» oixiaxioii 201a. 

SIE. HUH*! S^MS^ JHWEI2. MsH^S/M £°J H|*5!*iaj21 JHifOI S«EI(H USST 

Bimois oit:isxi2i °r= &siisais mm lot LiCoQ.- §2) Biessm **amm. UWOM 

21 eiMLIS ^t^llM. L i Ma-Qj §2| EIMS^ «Wdttft §2) 3*£tt»0l guhsjog Alga I! 2^ 
Q. 

S?\ Ol^Xlg °f=°SAI^ SejSjSS LiSS S0l=^ ^i^llfg OI^OIS Sf^ S3M12I- ES 
01 §01 d+S^SOfl °m XloOEIHS, 2XIH20I XlohEl^ SfllgE stsia. 

**e. in g§ a^a g=Ei, *:h^ ssaawflw). sCHSJti goi g^oh7« ssaa aura as 
sspt a«aa 2ia. noil mew. cpisaras schs ax^pi gsi s-aiz^ ?mw 7i*szm m= 

501 fiStIS 2t2. SLHE SXPPIM H|g^ z^g gXh7IP|2| 2021SA1 Alg£IS 01 »S XI Oil 
LHSHA|= HQ i^OIIl IlglTSU 4'S5h= 301 H^imW £12 2iQ. 



ea°-q oi e 21m ^^^^ ^q. 
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srsepi £ §rs»g£ o\iom 2g2j irsssM zis ^ssaisi an* ^stai 

Q. 3 S2L 3*1 #gg£ 59 (HI Ol^tT £.mW 3E~ 9tBETOI ^*fAI3l gf^ &2gU£ *» 

§ m, sssssj #2 sag ch^^s thss 4 aas a aim 22a. ?93£££r a*n agg 

§ 5901 Bi, Sb, Si, Al, Sn ^ej S±S| S»l **TAI?I g« III, S« 

§§ a.^oj DttW0 | mm a^jKM ^§201 ssotoh sraoiAisi aaaawi 21*1 Hcihsq 2 

O. 

SEtL>, Li*JS 21013^ 01*012 Sfl 3Sg! ESS 

omeviibmg! go, ?f soj^ fi «^ai^ s= ^tis t»m w, s?^ msmm sx^si asgoi ^ 

^IH> S2H2] S«g§#MAJ £0171 £|oI £112 2«S BZ19S S±A17I£ SOI 

?mn7n, ©sgn§°j gag sen &gg9g wsse soi ^swaa. 

SEt!-. t^ii Stt&SI 0«mOI CH^ BiSKB £OWIL g>e*D||Ai2J SS£*|01I 2]SH 

SfflfiD 28E2! gRS*OI gOiAICH, #^2 ^2 g glfOI *4tt 01^2X1^ SCHSa^ 

2 AIM S°ICh 

Stth £712* 301 £+5lg °J» a 7*gSA* § ^CHE fcfflg **TAI2! §f^ irgggg HSil^ Bat*- 
£54*1, 2«s*2| SOI ^Ofl CHoHAi £1-2 Ml WE^ttSt* ^^01 201AII2, gfS^SI °>E\&±7t 
»SKIOi 01*29 XI 9 *i£ «g S ^21 H20I i^iQr 2 AIM S»D. a ^gg oil 2AI0H 71 
£SKfl S0IQ. 

S WSOI 5^ gf^ SSgl!^ 3x1 553011, B3B»2!30| 1*n OiS*°4 01 AH** 

SE^, 4^1 2^ ^EICH S~ S»^Si, Sn, Al. Ti, Ms, Fe, Bi, Sb a Zr^ 

^Ei ^^El^ ^Oia 1S^2J §j^SJ Aj^g o.^ 20! a^^oFD. 

e^, aa ma^i 53(hi ^^eich d+tjg sirt, sntt, Ai>a, Tict, m 3 o, Fe,a a zrds 

¥Ei Aj^lEI^ ^Oia lgf|2J tfshg SAfQJ SOI b^SHIK 

£Kh ^71 axil &2M^ 5 3 [HI ^^TEICH gj^oj ^ e01 a^j 2 ^ ^g^oj ge^oj 

0.001-2X2! 201 bJB5|SO. 

SEtl, ^71 a» X^Qij ^^TEICH ?fSg^2| HifOi 4^1 a«l ^^ll^J HSfOil CHoBAi 

0.001-10X2] soi HSfsi^m. 

« ^SM SSI S>^ ^gg2| E|^ ^g§2J ^^^1 t^§EI= S^ O^UXl^ 

(tm^ SOIS^M^EI tl^EI^ ^CH£ 1§^2j 3^1 UEFLHI2, x, y a 2^ ^ 0.8<x 

si. 15, 0.8<y<2.2, 1.5<z^5g B^Q)S UEH->= Llfe^SOIg^ ^^12] SOI b^o^Q. 

(mm s soig^s^ei <3^ei^ ^cna ispej a^g lerhh, x a vfe ^ 

0.8^x^1.15, 0.8<y<l.lB ST^S>a)S UEhLI— LiSfSaOIS^ ^i*»ga HUTSj^W afs« ^> 

ay, 

§ M£ ^0IS^£M^E1 ^ E -^E|^ ^OiE lg^2J *\±m UEKHH, x a .v^ ^ 
0.8^x^1.1, 1.8syjs2.2g S»efO)S UEHJS Litt^aOIS^ Mtt£T&9£ HffiWPI A»V 4= 

^71 1 LHXi Sm^! 3£^ UEHJS LitL^SOIg^ ^tf»gO|Af, MS4:SA|£ Co, Hi, Mn, 

Fe, V §21 2|g ^Olg^g A«ST * SiD. HSI, M£J^ S ^CHE g^A1 Cog A^SKr SOI £2f 
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*t0IO. 

2*h m±S.M Co 5! NiS^EI 6!^EI^ 3CH2 1§f*2j AhgSfe 22 °MfQ. OlSh 

Li cwwi+a»s sxigsr g£s«i£ Hrerat* ss§soiehi v ^ so. 

2*h M4£°J SOIS^ 0I2I2J OS S^4££S 22 S2ohQ. 

471 SW*I 1, 2011 AL x°J Kg 0.8-1.1521 ySJ ^ 0.85-1.12J z2J &s 1.5-5S £]■ 

O. ^2, 471 3WIAL x2J 2fs 0.8-1.12J y2| ^ 1.8-2.221 S£l^ t^Q. x,y a z 

21 47 IS!" SttDILI-2, CHS 2^0112 2X|g^0| 201X1X1 SfeQ. x/yUI = 10I4H 

S m= 20I Hf^tO. x/y <10|S l^gOl 201X1X1 SjI, AK3I1 ^SOIU SXISSfOI XI 

ShBO. 

2*)\ 471 2*11 ITSl! S3 CHI ¥*TEI = Si, Sn, Al, Ti, Fe, Bi, Sb, Mg, Zr §2J £J^BJ a^H S 
Xh HH^** 2^ SiO_~, SnO r , Aua* TiO-, FeA- BiA. SbA. MgO SI ZrikS^EI £!^E|^ &mW EJXh 
2= ^l^5H BXfe #4MIi D«WS S^AI3>| = *f§l »2, 2^ 

22*11011 = H± U|2| °§^| ^OIH H^2^ °« SS^7I £|*H AhSSIO. 

471 sa vgia s ^ on "*Bti£ ^ssxsai^ gg2i ?te«et a on, ass ^fbm^, of 

All 12! M^OIU *!4=4 ?^i E l 3EKMIM7I- d|-&S!m?11 AhSiT ^ ao. SSL ±4^43 7h 

BM^Oil CHoHAI S3JHI^BI1 4'AI§KM §4*]- *!^4 ?hE^£ 4«^£321 S^SOI CH^ t> f 4E| 
CH 24£°5, ^i+DHSAI MM AhSSfe 3° CHI ^MO. 

471 ?fSSXh= SSii 1 224# »fi4HU- SAIM, 2^ SSSS BOTH El 2| D^q# &± 

ai5?i^ ™gm shi, sr mswrnm aaaw sai^ a*r» uhhj °§si som, ng^^i g?= s 
4mh## z\m Afgso. 

tTSSMI, fe^l Drtrqsi ^HSh §! SQh ^01^ 20| 71-s^SQ. 4 k 7l ¥*TAI?|^ 

<^thM £JXh g2SA«SS o.lAm OI3S Sfe 201 MQh ti^^HIK 

2^1 ^HAi^ CHira ?FSSA^ ^^A|^ gfi^ °iH, 2A|^§°J ^ai7F t| 

b ^-soiiAi mm aw a^ ?fbsa>°i leaxrags sem smwiai n^°^ s^^j mgmm?\ 

53011 CHoHAI, EPMAMA1 ^gt!" 53 Oil ¥*T£! tfSM SXf 7hBaXI- 10PH2J aXh^Sm, SEM^o 
£E^. S^I f^fi S3 Oil ^^TElOi *Hf# SX^ §§FS 2x1 0.001-2X3 

2oi H^um, oi ^sfnoi 0.001X013^1 s^oii^ 4^1 o^s-^E^a assapi- 201x1x1 
d. tts, ^^reoi iit^ e n^oi £13 ^-ch^^^ msmm^m xi^^ioi 2x1 ^^01 xi^h 

£!Q. 3 [IH^OiL ¥^!f£ 4 h 71 g?|S SSEIXIB, 0.005^1X^1 Ul^mH, 2^ 0.006-0. 5X 

g?|?|- MQh HFB-SjulCF. 

EEti-, exi S3 oil ^*rAi?i= ?i-bsxi-5j ^ifs e^i msmm^ 0.001-10x3 201 

H^^ohQh. 01 ^eOl 0.001X DI3-3 S^Oil^ SJ\ 22^21 ^H^SSK a ^sUCT 

201X1X1 Sr^Q. ^^01 10XM ^2^" S£S HFSOl EI3 ^CH^^ ^P^lfOI Xi^hEIOi 

2X1^^01 Xim^lD. H [IH^OiL ^^-^ ^71 g?IS El XI 3, 0.01-8X2J g^^Hf^Hl, 2 
§> 0.01-3X2J ^?|7h MO ah&sioHIK 

EE?>, &7\ 5LM SS1^2J «|^&ao SA |^ 2^ OmXI3", QIIM MCH tht^M 

□i£n s^enh ejm tmm^ 01^012 ^mm, s^mei- ^71 *ie»-£j±(M)^ t, h ir 

Oil CH& EIM2J SXFHI Li/(Ni+M)D| 0^EIA|2J Mbl^ 1.0-1.221 ^?17|- E|2^ UHt^Hl, 01 
£71 7IPS01IA1 68(TC-1100*C2J ^2^?|^ °XI§fe !*|E|# ^A|*^^, 471 ^ 

ssiii a^s 571 ^i^fe 2oi ^teasa. 

471 Df^E|A|21 eulSAI^ HBBIB2S 1 .02-1 .1501 0. E«, MO b^tT SSEI S2^ 800X 
-1000*C2J g?|0|O. 2t»", 1SEI SSMAI^ 40CTC ~950X2| ^?|LH0j|A1 S2§ 4^A|7| 

^ 23-71I 01421 gxlEI ^Alt«2 ^O. 

2*N 471 mSSSAIS WIS 101 tm B£+ §^ 3^M, S 

^ 1^, 3g-M if Uh^SCT Ahg^ 4^ SIO. 

2^, 471 Ell a^MSAI^ (Mil MOI ^t+Z[ EIB, ^ EIM, &i+ Eie, Htf E|#, ^2!fh Ell 

em Ahem- ^ sio. 

2^> 471 L|^ &&MSA|^ Wig #01 LI!, &tf LI!, Stf U! Al-g^" 4= 2iO. 

2^, 471 t^PSAI^, OHM MOi &^(EM0) 2^ 2^^731 32KCMD) 01 ^ 

^Ai^^m s-zt &Ah I'tti- ee Al-gW ^ 2iO. 

2*]-, 47i §snfssAis mm , *iras, AhSS- 4^ sio. 

2th 471 ^Dle aSMSAI^ 901, tm &^DIh, ^tK?K*0) ^OILK S^Ole, 

§<y- s^dih urn* 4= 2io. 
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±g§w eewst ?ias .Ai^s^joi ^sqxi sm. garni ttieiAi esskji worn s 

£esi, &?i£i- iroi Hx-iig sioi a as mi <y-tn a» 2 § 301E 

Is* SaSS Ills tfa.^la*^! 1 Msnf i » II' 151' 

Q. 

stt. 4^i 2h zroi ^ tsiii eais sko a sswi ?hBS»M **t*h£ 3&s« omsi 
seisesoi caEfAf ^aishs = s s^isws oi^chs bows mm s?^ ssmi b» 

4^1 aaa^MAj. gji a^ssoi s^a^s, ±=aoi 353. erases si ^sass § cn^= 

aig(HI PIsSHW ^AlBfe 201 HhEHfttO. 

B BiSOl Htt U|*a«a! 01*3X1 = #712* BOI SHtt ^ S £25*11! H1°JQ ^2h a 

Sttfll(EPOM). ^EIS!^EH:i2!Il^(SBR) §M AfgfT 4= SSCK 

s^sj s^gieAi^ oiis soi eiMoi^M gg- &gs*= e^saoiu ^sszs i^tt £ 

sit &%is^mmiaa^^w«Amy 

HI 01* ^4 ?*B# WSttSSMI SAISJ 2^Mir# £U 4 SiCh. 

g WrJfl UHSK% l°i "IvS^/fJISm^V'Mfe^f IS 111 

EE*h 4^1 EieOISs g§g|5^ i^g£AI= 0I»H EliKTiS;), 0|t& 

M£IME!!(MoS,). aS«sH_|£M(NbSfc) mm AhgW 4 SAC*. OiSLh 3*532! Illl g^(HI A*g 

sra. oi»sai2j ssr^ e^^j gifoi s^eiem oi»saisj gifoi *^sd. sth § 

=jUMA|2| SieOIS^I 9\X\°Z, mt\ B ItSOUd AfgSh^ 2?^ tSiiM 5tHJI SS 

IHSf 4 SID. 

£tt, eiMoisg s§ »ss^ msmmm stu^ wis goi 4^1 s s*r»ie 

il^ s °^ A |a^o[a= 011s MOi t,^4Ai«i v^s, leitmsa! asa mm, gEi=si!S!! ass 

chi^q|2u owiMugs(AN) g°j niatfgoiu ^s&(sl)oiu Qmig^^Ai£(DMso) g°j mtmm 
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g 4= SLh 

#71 bl^gOHS E^££ A*g*Ba, 2g 0I# SfefgDHSAI A>g*82 SD. «K EC, PC, y- 

BLS*H 5}0iE ISSS Ol^OiS 201 U EC, PC, y-BLS^EI 2^EIS 3012 1S£S>f DMC, 

MEC, DEC, OME, DEE, W, 2-MeTHF, AN^^^Ei S^aS ^CHS Ig^S 0I50IS S&SQHg AFgolS 
201 b^oHIK 

g^OI #71 agOISg §§• &g*>S ^iii SSWhS M^glll A>€MS 3?0iK g 
^g ^bimS 0W2XI2J AHDI1 V»AI?IS *>S£^E1, EC2f PCSI- y-BL, EC2h PC2h MEC, EC 

ftl- PC2h DEC, ECS}- PC2f DEE, EC2I- AN, EC2f MEC, PC2f DMC, PC2h DEC, i~ EC2> DECS 01^012 Sfem 

dh a Amms 2oi mm 

2*b*i££ais goi i^s asdictoo, ^gsratfagajPF*), MgsraiaiBF,), ^g&tii 

±E} 1 (L i AsF«) , MdlM^S^Oi! & tf S £> 3 S (L i CF.SG, ) , 

bl±e£ll^2£Dil§g5yOIDIEdll [LiN(CF t $0,)rl ^2J EIES^ WiAl^ 4= SO. ^o|, LiPF,, 
LiBF 4 , UN(CF«S0O*g M§5h2 £ES«0IU &3S0I bhB^HIK S£*_K LiBF 4 l i^S^ 

*is ^ »gg§si ssi msws ?i£g ^raies 55i uwsi«tD. 

oi 3*1*121 bi^goH&y im g*iirs 0.1-3,01/124 g^is ggets 201 b^^ma. s«si 

71- 3.01/H *2m~ HEieS feaOilAIS Sf^ Sgg§# S«2M£1 BJgOl H£ S^OIIAI SSftlXI 
H, B »S2| s^^g^EI 210ILKHI 371 USOICK 

#71 ^#0i S» g?^ Sgggjlt Oil A|g*j- bl^3*fl^ 01 ^3 XI Oil sms e« &ggg £3011 
»5 ^!Xh 5' 5»hBStt S ^01£ i^g ¥*tAI5*1 §>ggg£ era SiHHS, 

o«raoi im 94*101 sg#oi sown, sraoiAisi grassy 21*11 saisa naas g?=}5» 
01 201x111, an^ns *»a a g»oi oi#sxig &?*m~ 201 ^«2Q, 

»«, ^BSTjg ^stais logins & s^ws, sggaztsi asu^ssei srsaoj 2 

^o^o| ojEIS^I- »*fi|ES, g-Sl 5S0I CH^ JHSSCK 

Q801, S s'ATSEHQi CHoH Ai OISHM UEftf ^AIDSl SQ ^xfl^^S ggtK^. S£ 

y, b of^ibj s'Aioiofi ysas 2s own, s sss sxi a ^^^^di ?ixfi& r^chi 21 
08 ^s^i^ s^ii aoiuxi ^^ichiai ^mm &zmo\ mmv ^ 9x0, 

mam 1-21 a annoa 1-7 

^ 1-71 (HI UEW Um ^S ^AlOfl CD-El- Ai £ 101 EE Alt* tim ^™ ^ a'AIOfl a HIIUDtl Oil ^ HI 4^2 oil 
^AlOll 1-15, 20£^Ai £ 1 S^SHM LhEhtf 5^01 El£§ MW, e^EIM SSf ii 

era sie^^iM i^ehn, 01 se^&^i ^71^^171 soiai socrc chi ai sai^ ^^^sam s 
a ^§§oi as ^t^snt t^sich. aoia ^&^tni cd(a^(Hi ejt!- x*i iii^chi 21 

Hh LiCdCySJ SI^IHilll- 71^ SflSD. 
^S, ^AlOfi 16-17,21SAi 5 1 2Mk€HN UEW! ^^01 EIE^ US, iT^EIl ^1 HH^ V 

mot agssrai 01 ses&ag #± %wm ^e TocrcoiAi ioa^ 

sa s«g§oi as «s«a. ^oia cuKa^on gg" siggoii 

2|*| HK LiNIO.a tlSffllSIII- 712J gfl*SQ. 

^AlOfi 5 1 S^OH UEHd! ^^01 4^tftf LIS, ^ £11 g 

tt SI BKSHrHM ^Siag 2«l5ffl, 01 US Stiag M^I7I S0AA1 700XMA1 10A|^ 
4r««^S*i Sil ^1^01 as ^imil ^^Q. SCHS CuKa^Oti 2\ti SW 

X£! tlgeiW 2|*I «B&Hh LINIcCob.^ Ob2| aglfiglf 712| gx|*SQ. 

^ffi, ^AIQi 19£A! £ 1 S^&OU UERHS ^«0I a£§ ^»S>^ SS. ^i^sEll SS SI HH« 

era assaaia ^aem, 01 ass^ae S7ig^i7i soiai sse boocmai ioai^ ^s^san 
sxi w%mm\ as ^ttimae tr^sia. sois w^agg cuKa^oi at? sir x>y aggro 

2J*1 UK LilhASI 7121 S««CK 

01 ^iTSHg £4=501 g*M3\ 9351! i^e^S 5 1011 UEftf gaSW^gg ?f 

s ^ d+mg a/as ?«a»g etrAi?i tf»g s^ajg naa. qsm, s«gs @ 
&*«?oi omra ie ioi uefhi ^*tira asi ^sg a/as ?^B sir^i ^ssra. assw 

££S ^8W[ 2| ^AlOIOI 5V Sf^ ©^g^g W^SICK 

S3aXP!20| 50^ 201 iT^l B»(Si&)g 2.5§gX ^«?AI2J S 01 21 Oil S MMW m 

o^ti «aera biinoi 101 s*i gf^ &si§i zewsid. 

t>s, ^7i «aiw ioi aj zjw am msggoii ^t^g a»g ^*fAia ^EH2i s«f sg uis 
os 2oii s» g?^ ssggsAi suisaa. 

a*K ^71 ^AIOI 180IA1 239^ S« SS110I iT^g gjAfl V^AI7|AI ^EH2J gf= ^51§ 

g yimoi 30i s*j ^ s«is£sai 5bi«a 

ye. ssa^goi 2^ a tr»g axKSict)g ^^aizi s 0121011s ^ah» im sbi*m 
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CN bllHOtl 4011 ifllHQ. 

SJS, gAIOII 1, £A|WI 16 a £A|0]| 1901IA1 Hal &gMIj(HI CHS KM HB^ 2000-3065842 

Oil 7HAi§J II^AIEBg M%mO\ 53011 2,^ Si till A 1,0, u|°| E= TiO, § 
HI moil 5-7011 ^ gf^ I^MUM ^ 

E*h #71 l^AIEg^ SfKHBOIEKElE MEIH g^g^M IfllHI gSBt^ g^S^IAlE 2*11 
msmm 5. 3 CHI ast* ^(Hl SflElofe »aoia. 

2012 ^ SRg§S ^A^ SA^DI2(SEM)§ AFguhDI £ 2 q, E 301 , £AI*Ch E 

2= tfSfi B»B **TA|?|XI 3S HI in Oil 2011 St!" Sf^ BXRSB EAISKO 2JH, Sffl 

«£BS 53011 ii 2-32J EFS0I ^EICH 31= #EH7f EAIEI01 2iQ. 

«+B, E 3£ 4'AIOII 1011 StT 2?^ 1*2 Ml^ 21^751 UEUHfe 20IH. g3SAF*!30l 0.08*n£J 

n\M\ti shm+s« ejact LiCoOr ists ejafsboii 2^oF>ii *«raoi s-ehm »eji? 4 sack 

£th SSI ^SMl 53011 yiH SAFE] - SS SS5AI = CUTS Ml' 53 Oil 

2AF3l# OH B*EI = ^2 X£2] ahS-011 2j*H §J±ej g^^l £Ai<5^ 
□FO|BS0HyEK]|A1(EPMA)7^ MSSCK 

□MOIL 2012! *t ^i^im S£M§SA| AFgoKQ, #71 IJ-gMIi 90H E3HSAI 
Z2EtiEK)IM 611^Sh 3^X11 SA| ^EI^tF HI y El 9! StfSKM ^HISSD. 01 

S^tWIIff N-mil-2-EieEI^tHI StfAia #E1EI SHI, 01 aWDI&HJW £^10] £j£AI 

HQ. 013^ ME1^ai^7|(HIA| °m ^012 gr«2«fle ^§01 H7I^ AHBtJ^sai AIM 

8R(12)» S»Q. 

[M^°J XII 5H 

QSH, &^AHS 93gifX2l- l^ffllSAI sE|gtmiyEI9 7SiF%g SttWKM S^tffllV 2HMQ. 01 
g^tttilM AhgUh= 0121011 = SSfiWI t>[0\ AIM* go, g^(11)g *U*!*!Q. 

#71 El- SOI £XUtJ ^ AIAIH 3 til 3 Ml °^(12)D||A|, 3^21 sE a sEM 

a. I'tz a^sfsj asjoi at!- a^^ej g^di^Ai ^ssjiq. e^, msm^ ^e^ 

xfl^OII CHtf 3^ LHOil ti-^EI^ LiCoCL, LiNiO_, g^J LitrSSIOIS^ ^4.^mM(S*1l 
glfbl^Ai 5 1011 UEKSQ. 

[2!A|^ ill] 

^121- SOI £fll£J- M^dDHI- ^ ^(12)# Aj-gUl-Oj E 1011 EAlHj- 751 ^ ^ 4»A^I ^ HIHWI 
Oil tl|^2lo}|^ 0|7:HSA|^A1^ EIMOI^ OI^2A|(10)M ^ XU^tHQ. 

^ EIMOI^ Ol7*£!AI(10)0ilAi ^EijEII^M 01^012 Hh^Ol SB^^ 2A|g^l(14)^ Ai^OII 
^3x-H(18Ph HH x| El Oi 2iQ. 2^5(15)^ Q7\ S SS^K 14)011 ^felEIOl SJQ. ^1 2^3(15)^ S= 
^(12), Aliffl EHIO) Ei (13) S 01 ^A1£ a|#tf [Q«4W* ^1 g^(11)0| H^Ofl ?|x|^FE 

^ L^^H^ ^ ^StlCH 2iD. 4^1 2^3(15)M ^(2) ^ g^(11)2| ^01^ 

2AIS7|(14)01I SICH^J SOIS *HIh ^, A«*fe 2A|g7|CHIA| ^01A|^ mQ\^ §&0| 

^CHAIE^ SOIM gStCK 01011 2J§H, ^Ml' ^E^h ^ Ahg^ 3AI 

^i Ail m eii oi ei (13)^ mm mo\ #ei^^i?ii ^m^^ ^ssq. ^i saim^ku) 

LHOII^ 2)^^01 ^etlOl SiQ. §3^Se(19>= ^1 23A|g7l(14)°J ^ ^H^^OII 

HHxItlH, E?> 4^ LH^OD ^1 13^g^(19)° 2 AIM 71 (14)011 esj 

g^ffll HgEIOI 2iD. %^ BAK20)= &?\ §3g§S(19)2J ^°T01I H|« ^OlAj SiCK 
^EIE(17)2J a^i o t ^ (12)01L o«BAK20)0ll ^ S^EIOI SILK 4^1 

EAI^AI Sr^ g^EIEM W3hO| g^&AI3 373871(14)011 S^EIDI 2iD. 

[SAI2J 

gym soi 5^*1 ^ aim a hisoioi hc- eimois oi^aiou ehohal o^ioa eaic uhu- s^ 

^AiS ^Sg ^§*JD. ^, 1CSU- 4C 27hA|S ^H, 1CQI1A|2| ^ggif Cap(1C)a 

4C01IA12J ^glf Cap(4C)2| till ^gtULK E^ Q^M^, AIZ^(h)2J ^ C-1/h^ UEF 

t+Q. Eti", 7I5&23^^ St!" A|^g(h)^ Lfe 31015, OHM M01 SgglfS 1AI 

Z»-01l &SAI5I7I SSgOILK 01 71 Oil Ai^ ^HJM 1 A| ZI^DIl g^F^ ^23^1 ICS 

*HQ. ED-EFA1 , 4C^ 1C°J gfSaS^ 4dH^ SSSfOIQ. 2| SA|2j m^oj *39j!W 5 1 

Oil UEMQ. 



13-7 



* 2002-0053738 



IM JJ 



I 



y 




•T 


i* 

&. 


rr 

c. 


rr 

r : 


r 




f - 


C> 
*£, 


t> 

<•.-* 


r> 


I> 

V- 


^ i 


t> 




it 


Vf 


2; 


111 

Vf 


Li 






?' 


t< 




\1 


V 






X 

r f 
r, : 


C 

i 


c * 

i 


O 


~i 


o 


r" • 

O 


C 


t" 


-> 
O 


r-v 

<: 

O 

* ! 


o 


f- 
O 


-\ 

n 
f 




- 


'■» 
-i 
,*> 


r- 


6 






r* 

1 


<"S 


.-^ 
O 


r- 


ri 
C 


?i 

o 




n? 

j! 
ID 
It 

>2 


- ~ 


--! 

r. 


> 

~r. 


O 
CI 




<C 




? 


V > 
*{ . - 

\t o 




D 


c 


> 


•3" 


r« 
> 




C 




a 


c- 


O 


C 


•» 






? 


t: 


t' 

c 


r 




ii 


1 




i 




1 






' o o 
»*» 






A. 


o 


C 
** 


- 


-< 


2. 


o 


o 






c 




c 

c- 


O 

o 


o 




V 




1*. 
a*) 




o 


o 
'** 


o 


o 










© o 


O 


£J 
O 


o 


<! 






t> 


o 
- 




o 

_ 


N 




o 

«5 


o 
o 


o 
o 


p 

o 
c» 


O 

o 




o 
o 


vi< 




V 


!i- 


*■» 




w 


M 




u 




: 

s 




: w 












* 




V- 






1- 

i 


v» 








* 


f s 


I r- 
I' 

fj 


f, 




» .%» 












1 




















w 








I 












«' l£ 




o 


3- 

e 


♦ o 


o 

: ° 




IT 


«r: 




* 


c 
c 




o 


> 






■o 

o> 


























3- 


c 


j 

i 








O 






SB 

o 






J 

1 


; 
I 


t * 


f- 


' Ik 

r 


<0 


j 

r 

s 






2 




r 
1 


o 




o 




S 





***M9\I\ Sr^ HI 120*} 2,3X1 0|^SXI2F HIHlo^Ol g£7F 2i^H^, E*£|£0 

g£s^ sxig^oi goixiii, »g§ ^se ^4=^ 201 ssaaa. 

4T»g aWHt @PKH 2m gni@^2| ^EHofe 2°^ **Ch ifSS SXf2| Y^TDfi 

?m ^§^01 ^octh ss^e^oi bja ^2^01 schxio, 2^ 3 

S# ^01 TH^EI^ 2101 5S&I5XQ. 

ye, ^aiw 9 a u\rw 1 cm uek>i dfsf iroi iras gjxra «^§foi 2ssjb znm §es nraon 

5Etf, bliSOii 5-7Sf SOI W^AjEg gQI 53 qj ^°fg^(S^)2J tf^##S § 

2*> ^1 Afg^ 0W3AICHI SiCHAj^, STJ^SM $mVE Li0lg°J 0IS0I ^l#0i mt Xin£\ 

^oi, £^aies« em bm msmm ssoi uijuod b-thj s^m^s ^S2f 

ssew » s^mqs gsroi ^&m, dig fgs ^nea. 01 oisoi, ssgoi 
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osw. tsii saoii ?iesxn ^staiei ^ai^ehoii choHai oi*hm ueks ^Aiwig sfiSKj aa 

a AIM 101-109 3! HiaPlI 101-103 

t>Wm SEAI^ BF2h I>£ £A10i [Q-EfAl , E 1011 EA|*f dffif Ifs 2| £A|01I SI UIJH0801I UI^2!oD 

*.m. MMW 104~106£SA| I 2 94301 UEltf £201 £|£« ^#$1- US!, &tf £11 BH 
(HI °I*H dh LiNiO-21 5l§ IH92I- 7\2i HxIsSQ. 

h ia tit^! i\tmw-M s m mms ****** c *"** a * j ss as 

mm s.m*iQ. 

*.m. ?hBSAH 9*43X1 S= g OiaWS gAIOfl 1012F ggSKHI XIEIsKH HI 1208 1010)1 Sh*J- 

4^1 &A|M 104011 A| 5Ifl*K Sill SSfiitM ¥*fA|?|X| Sfri§ #EHO0A|2| °f= 

S8 HlilOfl 102011 2?^ S2M1SA1 5bl*SQ. 

£*l 4'aioii iotoiiai say e*« sgsaoi 91-esxHi ^m\?m sehsi 33 sssi'i 

UliBOfl 103011 Eh*]" &2MSSA1 gHI*Q. 

SIS' l§gcT§<i a II s 0 | £ fl l%'ll , 'l« 1 '^ s ll § lff PWelf-ikslI; 

#}|2|- SOI 5?3lth 2f 4'AJOfl S HI a Oil g 2^(1 2)0)1 Al a^^2| SulS^. it a &Sm12J §5E1 

sights, 1 iij ss%mv« im,sv^VHim m M s M'^mii 

M m«Ml)°1 SlfUISAI =§*»□. =§12fM S 201 UEK3Q. 
[3X1 21 5g] 

[2X121 1?}] 

SOI 2t 4'AIOH a UlJnOIIOII =h*t a 101 2 OI^SAIOII [HSIAI. 5^121- ITS £A1£ »3 

gg|g. 4C= 1C2I SSS^2| 4HH°1 S^SWID. ^ SX|°1 g>^# ^S^l ^§12I-M Sh?l I 2011 U 
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^1 S 2M UERHS 12fS¥E1 gf^S bF2f ^01 SR S^Ml 2«53(H1. ig^2J ¥ 

diiaoti 101.102,103011 oi»sxi2f hi a o km s^j- ^sm a£2g. e^a^s s 

s^e^i gme^f sasj^s woo. 

sth ?hsa^2j «*roi sjta ssmisj °=«oi sown grs^sKW 21 si 2^*1 2 
oiAioi, s^ef 3SJSf5Lia ane^7h gg^zs. ^sasg, ^*taj 

Sfg 312h UI25H51 §301 7H2£I= 501 5SEISID. 

©a. £Aiou 103M uehs a^2^ soi ?ea^2j ^*firoi lognxg ,s2hs^§ ihoieixis asm 21 
sxiJi- sraaxi sf^°s, sms^sj ^asm g^i §soi ^aa^ 3101 sseisi 

Q. 

01 # uhsif soi s wsm 5*f s?^ s«s§ a ui^s«n^ 01 ^2x1 on ysra aa gsgi 
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gszra Dh^e?oi i^skm ss2oi %ami>. o^qaaisj sres^w hjsi. sshsd 

£2! Sf^eHM 20173, g2(5!£g *»S SS a g&OI ?4=*J 01*12X11 £«S1S 3101 ^SoSSQ. 

^ol, 71B2A11 ¥*TAI?I Sf^ &S1I!£ ?> S?(HIS IhSlUZ^ ESIi^Ph sMSI »SEI01 
5|o, gjjng^ 73S1EI2S, ^gOI CH«5 THdSQ. 

sw i. aa ssn 59011 sssarasoi ia» m\°i m\m a ?i=sa> s ^oie *^ 
oi ^*teioi sis 3§ §gss sfe sr msmm. 

«-?tf 2. HI I *KH 21CHAI. 

g7i 2a ssn 53M ^srsoi 21= >+sn sxisj iiroi £7i eai #sii 0.001-2%°! 

21 sgog o t = g gig . 

«w 3. fli 1 %m soiai, 

271 2a 53011 ¥*f£J01 2!^ mm S»71 Si, Sn, hi, Ti, Ma, Fe. BL Sb a ZrS^EI 

d E 4£l = ^012 1gf?2| £Ji2J S»°i 51 Sfe 2R Sfgg§. 

4. HI 1 *KH1 2101 Ai, 

g?\ sm mgwm £9o« ^*raoi 21= £+»g saw sio-, sno.-, ai.-q,. no-, M90, FeA. bl-o,. 

Sb-O, 51 ZrO-S^EI 2 e -!JS = 3012 l§f?2J tf»g S»°! 21 i9£S ofe gf=l Sgg§. 

5. HI 1 t,KH 21DIAI, 

271 2i8 S-ggg £3011 ^*?EIOi 21= 11F0I 271 Sill SS11°1 11RHI CHSBA1 0.001 

-10X2J 21 §S2£ Sfe 2R fSil. 

S^tf 6. HI 1 tMH 21CHA1, 

271 2 a SgggOl 

Ifl*^ 11 

/./,*/.< A 

(£^2 S, MS S0IS^£S^E1 dSija^ 2JCH2 S±§ L1ERH2. x, y a z= 2,^ 0.8<x 

si. 15. 0.8<y<2.2, 1.5<2*51 °^*!Q)S UEfU= Lit^° SOIS^ ^iJlUS! 211 §32£ 
Sh= 2R iSsI. 

7. HI 1 *»0fl 21CHA1. 

271 2« S2110I 

lat,^ 2] 



(im*1 § M° «0I^£S^E1 ^eitl^ 55012 1g|?2J iif UEUHH. x S! v= *t*i 
0.8sx<1.15, 0.8<y<1.1g 5.^*Ch)S UEHJ= Li*JS SOIS^ ^t.^SH2! 51 Sfe 

g^»«8. HI 1 *K« 2/CHA1, 
g7i ea &S1§0I 
3] 

§ «s S0I^^£S^E1 ^CH2 1§g°J Sig L1EHJI1, x SJ y= 

0.8sxs1.1, 1.8sys2.2§ EMSttCOS UE1US Ll*^ SOIS^ ^tlifage! 211 H32S Sfe if 

9. 2a »gg§ saw g3SA>2jsoi i/» oisi°j i+sfs s» a ?issxi s 5ioi2 tim 

01 ¥*fSJ01 2f= gggll *^Sfe 2> c ^, 
g7l S^IF (Ml IH M 01 Ell m$m HHSS g^. 

g7i sr. g7i AiiaaioiEH a g?i s^s ^asfc sxi§7i a 

g7I 2 73 §71 LHCH #3=! 014=3*1^1 ?blS^ 511 o£ UI4=2582i! 0W2A1. 

10. «l 9«HHI SiOIAI. 

£71 2H IhS!§ S30I ^^aO) 21= d+tfl SiOb, SnO-. Al_-0», TiO-, MgO, FeA. Bi-0,. 

SbA. ZrO^S^EI ^eiSr 5?CH2 1§S°1 ^Si S»°J 51 ^§£§ Hl^2?l°-!! 0W2XI. 
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